Introduction
Modern man lives in a "risk society" in which the many hazards representing a threat both to each individual and to society as a whole have become a dominant theme (Beck 1992 , Luhmann 1993 . However, hazards differ in terms of how people perceive and respond to them. Risk characteristics have a bearing on how acceptable people find them to be. Some hazards are visible and well known in everyday life, which mean that people to a large extent may influence what kind of risk they expose themselves to through various types of behaviour. Smoking and base-jumping are examples of risk behaviour decided at the individual level. Other risks are present in less visible arenas, without any direct link to people's everyday life. Thus it is difficult for the public to determine when and to what degree they may be exposed to such risks. Ionising radiation is a prime example of such a kind of risk without visibility and unfamiliar in people's everyday life.
Both risks of a more familiar and unfamiliar type plays a key role in today's society, and it is important that each individual be capable of evaluating what risks they expose themselves to in different situations, and how they may protect themselves against them. Personal experience is of course important in this regard but in our increasingly complicated way of life personal experiences must be supplemented by expert based knowledge and the knowledge accumulated in society. This need for a risk information supplement paves the road for the mass media to play a key role. The role played by the media deserves attention for at least two reasons. First, the mass media are the most important and widespread way of communicating with the majority of society, and second, risk issues are difficult to convey and there are many ways in which the public can be underinformed, misinformed, or even deceived.
This second aspect, which calls on the field of "risk communication", is of special importance in the case of risks where establishing the "true facts" may be hard and even impossible. Examples can easily be found today of hazards whose possible later effects are uncertain and very difficult to anticipate: one need only to think of genetic engineering or of the unexpected impacts of the "mad cow disease". The kind of risks the mass media cover, and the manner in which these risks are compared to each other, arguably will have an impact on how people will perceive and understand them. No less important is how the magnitude of risk attached to various behaviours is described: are unlikely dangers portrayed as requiring vigilance? On both accounts it is easy to convey a biased picture of the facts, resulting in large consequences both for the individuals' feeling of personal security, and for societal demands for risk prevention and reduction.
The mass media are particularly important when it comes to risks normally beyond the realm of personal experience where they serve -directly or indirectly -as an important link in generating and shaping the public awareness of the hazard. For these risks the public at large is very much dependent upon the priorities and judgements made by the mass media. Both the publics' awareness of a specific hazard and estimation of risk level repre-sented by that specific hazard may very well be shaped by the mass media coverage.
Radiation is the transport of energy by electromagnetic waves or atomic particles, and is often categorised in two types: ionising radiation (hereafter IoR) and non-ionising radiation 2 . If IoR penetrates living tissue it may sometimes affect normal biological processes. Exposure to any of the common types of IoR: alpha radiation, beta radiation, gamma rays, X-rays and neutrons, may thus have effects on health. Particularly, the development of cancer over decades and heritable effects over generations has been mentioned. Natural background radiation is the part of IoR that is naturally and inevitably present in our environment, the level of which may vary greatly. Much of our natural IoR exposure is due to radon, a gas that seeps from the earth's crust and is present in the air we breathe Man made IoR exposure is a very heterogeneous group where we find: medical uses of IoR, nuclear bomb test fallout and also nuclear accidents like the Chernobyl accident. Radon and medical uses of IoR are found in many countries to be the main sources affecting the public, but the preoccupation among the public related to the various types of IoR does not at all seem to reflect the relative weights of actual exposure. In fact, among nuclear technocrats, typically in an International Atomic Energy Agency expert meeting, one will often hear arguments that the public is preoccupied with the "wrong" types of IoR. According to such expert opinion, the public should rather be concerned with their current main exposure sources ("dose contributors") than worrying about the possible high consequence but low probability risks related to possible future nuclear accidents. In fact, mass media coverage of man made IoR sources is sometimes pointed to as an "explanation" of how the public have been "misled" to being overly concerned with the "wrong thing".
IoR risks have through the peaceful use of nuclear energy for electricity production been receiving much attention for an extended period, especially in relation to the nuclear accidents such as Three Mile Island and the Chernobyl accident, but lately also related to the risk for nuclear terrorism (Maerli 1999). As a phenomenon not detectable by our senses and with possible delayed, severe consequences for those affected, it is a very difficult issue for the common public to relate themselves to, and it has been documented that large discrepancies exist between the public and the experts' risk judgement in this area (Drottz Sjöberg 1991 , Slovic 1987 . A discrepancy that some researchers have claimed to be caused by the biased coverage of this area in the mass media while other have noted "Each side, expert and public, has something valid to contribute, Each side must respect the insights and intelligence of the other" (Slovic 1987:285) .
The mass media's coverage of the risks associated with IoR should also be seen in the perspective of how society utilises various types of IoR. It seems for instance reasonable to assume that the mass media in countries with a large nuclear industrial sector will have a different overall perspective than in countries without a nuclear industrial sector, not least as various interest groups quite probably influences or try to influence the public debate. Norway and Sweden offer an example of two otherwise quite similar countries clearly different in terms of nuclear energy position.
While Sweden since the 1970's has had electricity production based on nuclear power, Norway has had none. In fact, in Norway there only exist two small research reactors used for scientific purposes. Thus while the public and political discourse about nuclear power in Sweden has been extensive this issue has never surfaced to any particular attention in Norwegian political debate (cf. Holmberg and Asp 1984) . It seems reasonable that such contextual differences will influence the newspaper coverage of this area, and a comparison of Swedish and Norwegian mass media coverage of IoR risks will highlight how interest groups and governmental policies in this area influence and make themselves present in the mass media coverage.
The present analysis concerns newspaper coverage in Norway and Sweden, and the following key question is asked:
• How do the newspapers in Sweden and Norway report on risks associated with IoR?
More specifically four questions are addressed in the analysis. First, the coverage of IoR risks is compared to the coverage of other risks.
• The selection of hazards: To what extent do the newspapers inform their readers about the various radiation risks compared to other risks, and how prominent a position was the radiation risk stories given as news issues? Was it for instance found that such risk forms are given a particular weight, or do the more everyday risks receive the same kind of attention?
Second, attention is turned specifically to the journalistic coverage of various IoR risks. Three specific questions are asked:
• The risk information provided: How were radiation risks, their consequences and targets depicted?
• • The sources of risk information: Who appeared as risk definers in the stories?
These questions are, after a short description of data and methods, analysed in the following four sections of the article. We then discuss risk reporting in relationship to the principle of news value before we make our conclusions.
Data and Methods
The point of departure for the current analysis is the 10-year commemoration of the Chernobyl accident on April 26th 1996. For eight weeks -four weeks prior to the date and four weeks afternewspapers were examined for their stories on a range of risks, including IoR risks. The method used in the study was a quantitative content analysis, carried out by means of an extensive code form comprising more than hundred variables. The anniversary event gave attention not only to the Chernobyl accident but highlighted also other risk aspects associated with nuclear energy and IoR at a broader level. This selection of a time frame naturally provides more media coverage of IoR risk issues than would be expected from any other randomly selected period. One major advantage being that it is possible to study the newspaper coverage of this field in a period where it is known beforehand that a specific IoR risk issue is put on the societal agenda. Something that will give eventual findings a firmer standing also as a sufficient number of items is needed for running the data analysis in a quantitative content analysis. In both countries, the chosen time period can be regarded as quite typical in terms of events and situations that might affect media reporting. Two things, however, should be mentioned. One was an exclusively Swedish matter: a newspaper strike that affected two 3 of the investigated newspapers during a five-day period. The other aspect was an event of wider geographical relevance, with definite implications for a study on risk reporting: On March 26 th , i.e. around one week before the study period was set to begin, the UK government made an announcement concerning the research findings indicating that the "mad cow" disease might well be transmitted to humans 4 and a broad coverage of the disease and the scientific controversy was started. It is however not very probable that the coverage of BSE substantially influences the specific character 5 of the IoR risk coverage. A benefit of the BSE crisis for our study was an opportunity to compare the coverage of IoR risks to the coverage of another "invisible" risk, which also may negatively influence the public.
The selection of newspapers -five from Norway and six from Sweden 6 -was pragmatic rather than representative. First choice was made of large scale national papers, due to the simple assumption that the more readers, the more possible impact on the population. Second, because the RISKPERCOM project of which the media study was a part, made many different measures of how people perceive risks in the Chernobyl anniversary context, we needed papers from regions severely affected by the Chernobyl fallout. We expected that the newspapers chosen from such regions, Valdres and Oppland Arbeiderblad in Norway and Gefle Dagblad in Sweden, would be comparatively more attentive to the Chernobyl anniversary.
Both the selection of the study period and newspaper sample has to a certain extent influenced our findings. The selection of period because the priorities of news in the newspaper will always be influenced by events occurring in society. The selection of newspapers because representativity of newspapers has not been aimed at. The selection of newspapers may possible influence the comparison between the Swedish and Norwegian coverage, as one may claim that the selected Norwegian newspapers to a larger extent are local papers. But within these limitations the results derived from this study will give important information on the role of mass media within the field of risk communication, with special emphasis on radiation risks.
Risk Extent and Prominence
Empirical research does not unanimously support the intuitively pleasing notion that the number of victims or expected number of fatalities should correlate with the volume and intensity of media coverage of hazards (Adams 1986 , Combs & Slovic 1979 , Singer & Endreny 1987 cf. Nimmo & Combs 1985 Sood et al. 1987; Wilkins & Patterson 1987) . Rather as Greenberg et al. (1989 a&b) suggest, media networks rely on traditional journalistic determinants of news -thus overesti-mating sudden and violent risks, whilst underestimating chronic ones 7 . The present analysis clearly demonstrates that ten years later, the Chernobyl accident was considered a newsworthy issue both in Norway and Sweden. From Table 1 it can be seen that, within the covered period, about six percent of all risk stories in the newspapers primarily treated the Chernobyl accident. This issue was, however, far from the only radiation risk item dealt with. The newspaper also dealt with other kinds of radiation risks, and by treating all the nuclear items as one single category, it can be seen that this group accounted for about 15 percent of all risk stories in both countries. Even if this is quite a significant proportion; it is for instance less than half the amount that Norwegian newspaper dedicated to the coverage of traffic accidents, and the Swedish newspapers had more news stories about both traffic accidents and BSE.
However, the Chernobyl commemoration coverage did show a very focused pattern, and the prominence was larger in a more limited period around April 26 th than in the total 52 days we studied. Four out of ten Chernobyl items was found in the April 25-27 th period, and seven out of ten occurred in the period five days before -five days after April 26 th . Thus, Chernobyl risk stories alone accounted for one out of five of the total number of risk stories in this 11-day period. It is also evident from table 1 that the proportion of volume devoted to Chernobyl risk stories was about twice the proportion of other risk articles, in fact, in the 11-day-period nearly half of the total newspaper volume devoted to risk coverage was purely Chernobyl commemoration coverage.
Prominence is a typical way of estimating the editorial importance as well as the potential public impact of a journalistic theme. One of the features we measured, in order to gain an idea of the prominence given to the Chernobyl issue, was volume: how many square centimetres were devoted to the theme? Compared to the other risk themes studied in the same period, Chernobyl stories were clearly outstanding in the large volume they were granted by editors. Longer, larger feature stories were used when reporting on this theme.
Naturally, it is difficult to interpret results concerning story frequency without relating them to what has "actually" been going on in the "real world" (Rosengren 1970) . Such objective data are, however, hard to assemble and to summarise and compile into a clear-cut picture. This holds especially true with regard to radiation risks, to which it is very difficult to relate actual causes of death. Considering the fact that Road traffic accident was an item ranked very high with regard both to volume and story frequency, the newspapers cannot be charged of focusing only on newsworthy "high consequence low probability risks", such as the ones connected with nuclear power energy (Singer & Endreny 1987:10ff) . Leaving the total picture, it becomes clear that there was considerable variation between the different newspapers with regard to how they prioritised the coverage of different hazards. In Norway the local newspaper Valdres, whose circulation area was severely affected by the radioactive fall-out ten years back in time, accounted for the largest share of Chernobyl stories: 15 per cent of the total number of risk stories. The other newspapers ranged from 3 to 9 per cent in this regard, including the other local paper, Oppland Arbeiderblad, with a similar geographical background to that of Valdres. The most plausible explanation for this difference between the two local papers is the fact that the main subscription area of Valdres was much more seriously affected by the Chernobyl fall-out than the subscription area of Oppland Arbeiderblad (Skurdal et al.1987) . The same pattern was found in Sweden. The local morning paper, Gefle Dagblad, whose circulation area was the most affected in Sweden, prioritised stories about Chernobyl more than the urban morning papers and the tabloids. Local papers from areas affected by Chernobyl fall-out were clearly much more concerned with this type of risk items than other papers.
We have made a distinction between the newspapers' "ordinary" and "less ordinary" coverage. The former refers to such day-to-day reporting that is very much a result of what is "actually" going on in the "real world", whereas the latter refers to all other kinds of contents, which to a larger extent are the result of the newspapers' own choice: which issues to highlight and which not. Obviously, both definitions are based on a gross simplification of the news process; however, it is the comparison between the two, which should be stressed.
In total, almost three-quarters of the newspaper stories were of the ordinary news type. On the whole, the conclusion reached by Wilkins and Patterson (1987:81) , that "news generally focuses on discrete events, not on the underlying issues that gave rise to them", is hardly contradicted by our results. Road traffic accidents represented the hazard most clearly treated as an ordinary news item -that is, the event was reported in a terse manner, and the hazard gave rise to no feature stories, editorial comment, or background research articles. In contrast, feature stories were, proportionally, most often published regarding the Chernobyl accident, whereas Air pollution and BSE were most often treated in analyses, columns, or commentaries, more or less thoroughly discussing or reflecting on the risk issue in question.
It could be argued that results regarding the volume of risk reporting in the media represent findings of a rather limited value, as long as the actual message conveyed is left unconsidered. However, the frequency and volume with which newspapers provide stories about certain hazards have been found to be important factors per se in determining people's perception of risk, the mere amount contributing to a negative evaluation being made by the media-consuming public (Mazur & Lee 1993: 682ff; Wiegman et al. 1989) . These findings have resulted in an elaboration of the widely supported agenda-setting theory: the "quantity of coverage" hypothesis. This hypothesis suggests that the agenda-setting theory makes too weak a claim by advancing only that the media influence what people think about, without acknowledging their power to shape the directions of these thoughts. Hence, under the "quantity of coverage hypothesis", one could assert that the frequency and volume of risk reporting is indeed important, since it may, in a cumulative sense, contribute to making the public attentive to and concerned about a specific hazard. Not only do people come to understand that they should be thinking about the hazard, they also deduce from the quantity of coverage that the hazard is a serious one. Or, to dare the inverse logic of that hypothesis: what the public is not told about, the public does not fear.
As demonstrated above the Norwegian and Swedish newspaper did pay broad attention to various IoR risk in the study period influenced by the ten-year Chernobyl anniversary event. Even though more everyday risks like traffic accidents and alcohol received as much or even more coverage, the rest of this article focus mainly on the newspapers coverage of IoR risk, but keep some other risks like Air pollution and Chemical waste for comparisons purposes. In order to avoid overshadowing of the IoR data, the discussion now will exclude three of the four most frequently reported hazards, Road traffic accident, Alcohol consumption, and BSE, together with Floods. These items excluded, together with hazards producing no more than 15 stories, meant that the basis for the further analysis is reduced from 1 310 to 429 stories in Norway and from 1 587 to 639 in Sweden.
Risk Messages and Information.
The mass media have been described as event-centred and tending to focus on accidents and disasters rather than on more "invisible" risks, and to report on harms -that is, damage suffered -rather than on risks -or potential for damage (Singer & Endreny 1993 :6f, Wilkins 1986 , Wilkins & Patterson 1987 ). The present study shows, however, that Norwegian and Swedish newspapers, when treating nuclear and IoR risks as well as risks related to Air pollution and Chemical waste, are not only concerned with accidents or other actual consequences of risk, but also of potential risk situations. In total, this holds for three-quarters of the stories. (The degree to which the information provided might be useful to readers in terms of risk prevention is another question, however not considered in the present study; cf. Singer 1990).
Nuclear hazards being of the type "low probability-high consequence", it is obvious that the media normally do not have much of a choice between a risk and an accident focus. Hence, the question should perhaps be rephrased: why is it that the media cover nuclear risks at all? An obvious answer would be that editorial policy is influenced by earlier evidence of the fact that nuclear techniques may result in dangerous consequences (Smyser 1991:244) . The issue has already at earlier stages been defined as "news" (Nelkin 1989:59) , and, as Mazur and Lee (1993:714) put it: "[...] once an issue has reached the plateau of journalistic attention, stories come easier, and items that once seemed uninteresting now become publishable". The risk dimension of nuclear power has become widely accepted, and therefore a legitimate issue of concern. Our analysis also revealed that one quarter of the stories dealing primarily with the accident at the Chernobyl reactor, still focused on risks connected with the accident rather than on the actual consequences brought forth by it. This indicates that the accident is indeed considered a current problem, entailing unrealised and more or less unknown and incalculable consequences.
Most of the risk stories appeared in some kind of geographical context, informing the reader, if not necessarily explicitly in which geographical area the hazard was likely to be found, at least where there was a concern for the hazardous situation. Somewhat more than one quarter of the risk stories were told in a local context, and the local papers in both countries were, not very surprisingly, most inclined to provide a local risk focus. When widening the geographical scope, it was found that more than half the stories still kept to the domestic sphere. If adding also those stories containing both a domestic and foreign focus, the proportion grows to two thirds, with Air pollution related most clearly to all geographical levels: local, domestic, foreign, and global. The Chernobyl stories also varied in this respect, the East European focus slightly more common than the domestic one.
With regard to risk consequences, such information was not very prominent in the IoR risk stories compared to the other risk stories. Those IoR stories treating the Chernobyl accident (and Military use of nuclear technology in Norway) were more informative in this respect than those treating Nuclear waste and East European nuclear power plants (and Domestic nuclear power plants in Sweden) . When a story did contain such a focus, it most often referred to effects on human health or the environment. The stories in the Norwegian newspapers focused, however, more on death as a consequence of the Chernobyl accident than did the Swedish, which instead more often focused on illness in term of cancer. The Norwegian newspaper also focused more on environmental aspects than the Swedish one. Consequences for the economy, employment, or property were seldom brought into focus, and all in all it seems that the newspaper reading public got a rather poor opportunity to take up a position in the nuclear energy debate, at least when it comes to one based on risk.
Negative news sells and news professionals are often said to work according to a maxim of their own: "Bad news is good news. Good news is no news." (Cohn 1989:43) . Or as Westerståhl and Johansson (1985) say rather cynically: the mass media are constantly selling anxiety. This has implications for each specific story as well as for newspaper coverage on the whole, and the question is if this also is an appropriate conclusion considering the results gained from the present study.
Headlines and articles were rated for their tone: neutral, alarming or reassuring. Overall, neutrally phrased headlines dominated, but alarming headlines were more frequent than reassuring ones for all seven hazards. After excluding Air pollution, where almost nine out of ten headlines were neutral, the rest of the risk stories had 27% alarming as compared to 5% reassuring headlines. Turning to the story messages as a whole, the results shown in table 2 clearly suggest that the newspapers in both countries tend to focus on alarming risk aspects. In nearly all the hazard types, two thirds or more of the stories included some alarming state- ment, whereas reassuring statements seldom were found in more than half of the stories. Furthermore all the nuclear hazards were very often dealt with in an alarming context in the Norwegian newspapers, whereas the Swedish newspapers made a clear distinction between domestic and international items. In Norway it was found for the nuclear items that the alarming messages were between 7.6 and 13 times as common as the reassuring ones, with nuclear waste at the top. In Sweden the stories on the Chernobyl accident (11.7) and on East European nuclear power plants (6.3) showed a remarkable ratio, while the two domestic nuclear items, Domestic nuclear power plants and Nuclear waste, were presented in a much more reassuring perspective. Across the two countries and the eight risks stories displayed in table 2. Domestic nuclear power plants in Sweden are the only hazard receiving a majority of reassuring story treatments. These results show that nuclear hazards are treated in an overall alarming way in both countries. The difference between Sweden as a "nuclear energy nation" and Norway as an almost "nuclear free zone" is nevertheless obvious, and most clearly demonstrated in the newspaper stories on Nuclear waste. While this hazard has the highest ratio between alarming and reassuring messages in the Norwegian newspapers, the corresponding ratio in the Swedish newspapers is much lower, and it seems that this item is understood in a less frightening way by Swedish journalists than by their Norwegian colleagues.
The non-nuclear items represented in this study are all treated in a much less alarming way both in Norway and Sweden. This difference is especially interesting with regard to Radiation from in-home radon gas, which has the "best" balance between overall alarming and reassuring messages. Although radon accounts for the most significant part of the mean radiation dose to the Norwegian and Swedish population, it seems to be little associated in the media with other IoR issues, in the sense that it is not treated in a predominantly alarming way. One reason for this may be that radon is regarded as a "natural" risk, and other nuclear risks as "technological". It might further be speculated that the "nuclear" feature of risk to many people implies grave common symbolic values flavoured by Hiroshima and destruction, whereas e.g. diagnostic radiology (another IoR application) is considered part of caring. There is no obvious reason why journalists should have unusual perceptions in this regard (Smyser 1991). Still, this result contributes to the ongoing debate about whether the public should be actively alerted to the risks of domestic radon.
These results, even if they are very clear, should be handled with care. It is very difficult to estimate the effects of "alarming" as opposed to "reassuring" risk messages. One reassuring message does not necessarily "balance" or "negate" one alarming message, and a definitive conclusion neither can nor should be reached until audience responses are studied in conjunction with the content analysis (Gorney 1992:464) .
Risk Story Context
The attitude towards a certain risk is not only influenced by specific and "objective" risk qualities, but also by other factors embedded in the risk context. The mass media is an important source of information in this respect, especially when it comes to hazards normally beyond the experience of the general public, such as those of a distinctly scientific and technological nature. The news story context and the media style of presentation are often considered important with regard to public attitudes and actions (Nelkin 1989 :54, Renn 1992 :478, Sandman et al. 1993 .
One intuitively pleasing factor in this respect is whether or not the media report on any measures taken (or considered) by society, in order to prevent the risk or else to mitigate impacts. Information of this kind was provided in nearly half of the stories examined in both countries, but there were greater variations between the specific hazards in Sweden than in Norway. In general, the newspapers described the measures taken or considered in a neutral, or, positive light.
Benefits represent another interesting aspect of risk context. The question of possible gains that may balance risks (and justify continuation of a risky activity) was rarely brought forward in the stories. Considering the nature of the hazards included in the analysis, this must be regarded as a rather self-evident result (Singer & Endreny 1993:90ff; 125) . In Norway, however, the energy benefits associated with East European nuclear power plants were indeed mentioned in 5 out of 30 stories. In only one case were those benefits evaluated in a positive manner. Thus, whether a fair situation or not, we must conclude that benefits related to East European nuclear energy were rarely recognised by the newspapers in the spring of 1996.
Individual control represents another important factor when it comes to people's perception of risk, but this dimension was almost never attended to, neither in the Swedish nor in the Norwegian newspapers. This result was unexpected. Individual control is a dimension that could be reported to bring human interest into a news story; as such, it might influence the news gathering process (Hvitfelt 1986 ). Risk stories might hypothetically be covered for the very reason that the hazard in question is regarded as uncontrollable. Moreover, in a 1993 Norwegian survey on Chernobyl coverage at the time of the accident, people specifically asked for information to enhance individual control, that is, people would have liked to find advice for their own emergency behaviour (Tønnessen et al. 1995) . Such a demand, if expressed in society, might induce the media to follow up on the issue of individual control. However, explicit references to individual control, or the lack of it, were rare, as was practical advice.
The generally small number of stories providing practical advice could hardly be said to meet the condition needed if the press wanted to contribute to better functional knowledge among their readers (Waldahl 1995:110) . This is perhaps a regrettable situation. Successful risk communication is certainly a difficult task, and advice is far from always effective in producing changes in knowledge or in behaviour (Maibach and Parrot 1995). Still, as difficult and complex as risk information in general and successful advice strategies in particular may be, efforts made in this direction would probably be well-spent (Tønnessen et al. 1995) . 8 Taking on the rather negative position that "bad news is good news", it is, on the basis of the context variables discussed above, tempting to create a "best case scenario" for journalistic risk reporting. Hazards which might be connected with public anxiety, insufficient, incorrect or total absence of measures taken by society, suppression of risk information, conflict 9 , blame, ethical aspects and/or expressed contempt for risk regulators, might be suspected to be deemed more newsworthy than a risk issue lacking these kind of dimensions (cf. Renn 1992:481). One of the hazards covered by the present analysis was especially "well matched" to this kind of bad-news context: Military use of nuclear technology stories were comparatively often rated as containing such features. To some extent, these contextual features also tended to coincide in stories overall: stories reporting public anxiety often reported expressed contempt for risk regulators (Tønnessen et al. 1995) .
Considering such results, it must be remembered that part of the media coverage centred much on the question of how the risk, and importantly, how public information about the risk, were handled by the authorities. Perhaps anxiety, ethical dimensions, and contempt turned against risk regulators are more easily generated in the case of hazards with which people generally lack direct experience ("low probability high consequence risks") -the plausible logic being that "alienation breeds contempt"?
Another explanation with regard to nuclear issues might be found by looking ten years back in time. After the Chernobyl accident, the authorities gradually came to be criticised for contradictory and inadequate information -by the public as well as by the print media (NOU 1986:19) . Even though some researchers have used the term "information crises" also about the situation in Sweden in May 1986 (Nohrstedt, 1990) , research done by Mård-berg and colleagues 10 in Sweden and Weisaeth and colleagues 11 in Norway, have documented rather large national differences (Mårdberg et al. 1987 , Weisaeth 1991 . In their survey research they found that seven out of ten in Sweden understood a fair share or all of the mass media coverage of the accident as compared to only four out of ten in Norway. Furthermore, some five out of ten in Sweden felt that the information provided by experts and authorities through the mass media was of rather bad or very bad guidance as compared to nearly eight out of ten responding likewise in Norway. In harmony with these differences it was found that six out of ten in Norway had rather small or very small confidence in information provided by experts and authorities as compared to four out of ten in Sweden. In Sweden it was also demonstrated a higher degree of mistrust among the population in the more affected area of Gävle 12 . The same rather large differences between the two countries were confirmed when asking the Swedish and Norwegian population retrospectively some ten years after if they believed the authorities gave full and correct information in 1986. Whereas only two out of ten Norwegians believed their authorities to have been given full and correct information, the same figure for the Swedish population was found to be more than five out of ten (Sjöberg et al. 2000: 76) . To conclude, the survey results thus demonstrate that there where indeed problems and ambiguities with the information provided to the Swedish public by authorities and experts, but overall the severity of the information problems in Norway was of quite another degree.
Something that may speak against the speculations above is the finding that references to blame were remarkably rare in stories treating the Chernobyl accident and East European nuclear power plants -particularly in Norway. Remarkably, for two reasons: First, the design faults in the Chernobyl reactor and others of the same type, together with insufficient operational security measures, are deficiencies which might very well be attributed to individuals or agencies. Secondly, the Chernobyl accident was initiated by a badly designed and unauthorised experiment, for which the persons behind it might be blamed (Stang 1996; Wilkins & Patterson 1987) . Although these deficiencies were reported, they did not give rise to attributions of blame or recriminations.
Another concern of the present study was the extent to which comparisons were made between the "primary" hazard focussed upon by the story and any other hazard touched upon in the same article. In general, comparisons making any kind of evaluative claim were rare (in less than 10 per cent of the stories in both countries). In both Norway and Sweden, three types of risk were more often treated in a comparatively manner than others: East European nuclear power plants and The Chernobyl accident in both countries and Radiation from inhome radon gas in Norway and Domestic nuclear power plants in Sweden. East European nuclear power plants in both countries came out "worst", frequently unfavourably compared with other hazardous installations, whereas Domestic nuclear power plants, not very surprisingly, was an hazard portrayed as representing less risk than its points of references.
Analyses showed that when a "secondary" hazard was given space in a story, the connection was rational. The most evident example of such a tendency was that stories dealing primarily with East European nuclear power plants contained references to the Chernobyl accident (and in Sweden also to Domestic nuclear power plants). Secondly, stories about nuclear hazards frequently brought up the aspect of food contaminated by radioactive substances. Such a connection came out strongly especially in the stories treating The Chernobyl accident, but in Norway also in stories treating Military use of nuclear technology.
Sources of Risk Information
The analysis of risk sources revealed that overall, authorities and experts were given a rather prominent position as risk definers. Nelkin provides a reasonable explanation for such a situationthough referring specifically to governmental authorities: such sources are "often [...] well informed and as well able to offer the journalist a credible and more or less "ready-made" picture of the situation, easily summarised into a news story." (Nelkin 1987 , in Hannigan 1995 . Naturally, the information received in this manner are bound to be more or less tied to vested interests, but according to Nelkin (1989:63) this is a problem poorly considered by the journalists dealing with scientific and technological issues (Nelkin 1995 , Djerf Pierre 1996 :353f, Wilkins 1993 ). This problem is clearly linked to the role attributed to the journalist; should the reporter act as a passive, but efficient, mediator of information, or as a critical watchdog? In situations when expert knowledge amongst journalists is lacking, the second alternative is obviously not very likely (NOU 1986:19:218) .
The results from the present analysis reveal that journalists did not stand out as totally passive in their role as mediators of risk information. Theirs was the only voice perceptible in 20 per cent of the stories. In the Chernobyl stories, the figure went as high as 40 per cent. If we also include the stories where news agencies and other media channels appeared as risk definers, we see that in Norway, the media sources accounted for more than half of the stories reporting on nuclear waste, compared to fewer than 40 per cent for this type of risk in Sweden. Wilkins (1989:173) points at a difficulty in risk reporting connected with the high proportion of media attention paid to the establishment to the exclusion of other actors or aspects: the focus tends to be put on the political debate per se -at the expense of scientific aspects. In the present analysis, Air pollution and East European nuclear power plants were the hazards most "affected" in this sense in both countries. The risk statements regarding both these hazards originated from the authorities (including the government) and other politicians/political parties in almost 50 per cent of the stories in Sweden, and in almost 40 per cent in Norway. Such a result indicates that the political dimension largely directed the coverage of these issues. Experts, in contrast, appeared without competition as sources in no more than 20 per cent of any type of risk story, except for Radiation from in-home radon gas in Norway where they accounted for 60 per cent of all sources. The same category of story was also the most generous when it came to allowing individuals -in the role of (potential) victims or not -to give their view on the issue, i.e. in 17 per cent.
Two broad categories of story type were distinguished: "primarily subjectively held sections" as opposed to the more "objectively held" formats. The former category refers to article placement in sections containing editorials, debate articles, letters, and other kind of commentaries, whereas the latter comprises more "typical" or straightforward news sections. Objectively held sections accounted for more than four times as many stories as did subjectively held sections. Sources in the objectively held sections placed dominance on establishment and expert sources. In contrast, within subjectively held sections, the sources or "risk definers" in both countries clearly ranked differently compared with the total set of stories. In Sweden individuals representing no one but themselves (letter writers) and editorial writers dominated the scene, accounting for respectively more than one third and almost one quarter of all stories. In Norway these two groups, together with interest groups, accounted for approximately one sixth each.
Dominance for authority and expert sources was not a valid feature for the risk story sample overall. Thus, unexpectedly, the "command post point of view" often referred to as characterising risk and disaster reporting in the media (Quarantelli 1991a:34f) , here was not found.
Risk Reporting and the Principle of News Value
As mentioned above, there is no one obviously adequate way to inform about risk. The mass media have to deal with "a diversity of incoming messages caused by different perspectives on the nature of the risk and its best management" (Renn 1992:480) . This indicates the importance of the newspapers' choice of risk information sources. The source used, or otherwise attended to, is likely to affect the information received. Risk managers, for instance, in the search for general risk features making it possible to compare one risk event with another, tend to focus on probabilities and other kinds of abstract information, whilst for instance the eye-witnesses of an accident tend to dwell upon more specific details of the event (Renn 1992:473) .
Risk articles were coded on the extent to which they contained certain specific descriptive features, such as references to scientific research, information about numbers of people affected by the risk, risk probabilities, and practical advice. Of these, references to scientific research (broadly interpreted), represented the most common feature, found in one quarter of the stories in Norway and in almost one sixth in Sweden. Such references were most common in the stories about Radiation from in-home radon gas and Military use of nuclear technology in Norway, and in the stories about The Chernobyl accident in Sweden.
Amongst the types of quantitative information considered in the analysis, the most frequently occurring was that of references to numbers of people affected in the past. Information about numbers of people likely to be affected in the future, risk probabilities, percentage change in risk or other kinds of risk estimates, were seldom provided. Similar observations have been made in other studies of risk reporting in the media (Greenberg et al. 1989b , Singer & Endreny 1993 :85ff, Freimuth et al. 1984 , but counter-examples can be found (Ryan et al. 1991) . Some of the variation in this regard might stem from the limitative nature of the sample and the coding system. The coding definitions stipulated in the present analysis were quite narrow, suggesting that the results should be interpreted as displaying minimum values rather than anything else.
In the cases where risk estimates were provided, the proportion between confident estimates and those including some kind of uncertainty was generally quite balanced. However, in the stories most often presenting risk estimates, The Chernobyl accident in both countries and Radiation from inhome radon gas in Norway, uncertain estimates were more than twice as common as confident ones. Such a result offers little support to Hannigan (1995:71) in stating that: "Journalists have little patience with the thrusts and parries of scientific debate: either a danger exists or it does not.". Nevertheless, the fact that risk estimates on the whole represented a rare feature in the coverage might indicate that the journalists were not very concerned about finding and providing any such quantitative measures linked with the risk. At the same time, it should be kept in mind that risk estimates are often very hard to produce, even with the best scientific competence; such information may not have often been available even from expert or authority sources consulted.
Be that as it may, "public understanding of risk is a multidimensional concept and cannot be reduced to the product of probabilities and consequences" (Renn 1992 :478 cf. Sandman et al. 1987 . Testimonials, i.e. personal experiences of risk, could give access to these other kinds of dimen-sions. Our results suggest that the use of such sources of risk information is far from widespread, being found in not more than about five per cent of all stories. Most often, testimonials were found in the stories treating Military use of nuclear technology in Norway and in the stories treating The Chernobyl accident in Sweden. However, we cannot conclude directly that the risk stories contained only "depersonalised" information or only that originally provided by professional risk managers. The frequency of testimonials as measured in the present analysis most likely underestimates the occurrence of information based on direct risk experience and the like. This is particularly the case regarding feature stories, in which the journalist often expresses his or her own reflections about the risk situation, based on the impression received from interviews.
Risk and specific risk qualities are often debated, by scientists as well as by the general public. Those involved in public information strategies in their work are faced with the difficult task of balancing the wish for consistent information and the demand for "realistic openness" (Waldahl 1995) , and this is naturally something with implications also for journalistic work. For, as Moore (1989:6) states: "Science is nearly always an ambiguous enterprise, and journalists who cover it have to cope with that fact.". Moreover, Nelkin (1989:59) finds that "journalistic norms lead reporters to adopt a polarised approach to the problem, emphasising conflict rather than knowledge, and this results in a reporting of evidence that is often inconsistent and confused" (cf. e.g. Dunwoody & Peters 1992:210f; Greenberg et al. 1989a:120; cf. Asp 1988) In the present analysis, 6 per cent of the risk stories on average contained some kind of conflicting risk statements. The individual hazards gathered between 2 and 14 per cent. Thus, it does not seem as if the journalists to any appreciable extent used this kind of possibility to dramatise the stories. The nuclear hazards, including The Chernobyl accident, represented no obvious exception in this regard. This despite the fact that, as Rubin (1987:53) points out, there are "few recognisably 'neutral' sources for reporters to consult in a nuclear accident", nor any single "truth" easily available in the search for more general risk estimates concerning radioactive contamination (Tønnessen et al. 1995:275) .
As we have seen, the Chernobyl accident, as well as the other nuclear risk items covered by the present study, received quite a lot of media attention at the time of the tenth anniversary and, furthermore, were given a rather prominent position as news issues. What reasons might there be for such a result? Hvitfelt (1985) lists some factors he has found contributing to the possibility for a story to make it to the front page, which we will apply. In the following table, we line up Hvitfelt's definition with aspects of the Chernobyl accident. 
Hvitfelt's Factors for an "Ideal" News Story Applied on the Chernobyl Accident
An "ideal" news story should be based on: The Chernobyl accident contain the major part of these aspects, representing:
• a political or economical issue, or a crime or an accident, • a severe accident (or even a catastrophe),
• within a short geographically or cultural distance, to • which resulted in consequences for the Norwegian and Swedish population,
• events and situations which are • being, in a retrospective way of looking at it, clearly event centred,
• sensational and surprising, • being sensational as well as surprising when it happened,
• deals with single elite persons, and • being important enough to involve elite persons,
• are described simply enough, but • being "simple", in the sense that it provides an "event" with causes and consequences natural to focus on,
• are important and relevant, and are • being important and relevant with regard to both the political life and to the concerned public,
• taking place within a short period of time, but as a • took place in a short period of time, but could easily part of a theme, and be brought into the context of the future role of nuclear power
• involves negative aspects, and • involved definitively negative aspects;
• are told by the use of elite sources.
• involved elite sources that had something to say on the subject.
The tenth anniversary served as a "news peg", making it possible to bring the accident onto the public agenda again. The anniversary per se was, obviously, not a surprise, although referring to an event that happened a long time ago. The relevance of the accident at that earlier time was strong, as populations in each country felt direct or indirect impacts on their daily life. The accident had, however, contemporary relevance to Sweden as a country relying on nuclear power, to Norway due to its involvement in nuclear safety projects, and to both countries facing possible future exposure to new nuclear accidents, domestic or foreign. Such relevance is of course a crucial factor when it comes to "anniversary journalism". Furthermore, fires, representing new "events" on the media scene, were reported from the surrounding area of the Chernobyl plant in the spring of 1996, something that naturally also served to "remind" the journalists of the accident.
All these factors related to the Chernobyl accident might be transferred also to East European nuclear power plants in general, as well as to other nuclear hazards as Nuclear waste and Military use of nuclear technology. These hazards are all good examples of technological risks and as such are often regarded as inevitable and thus intrinsically newsworthy (Nelkin 1989:70) . Inevitable as nuclear risks may be, they might also be classified as "low probability high consequence risks". Independently of the terms used, what it all adds up to is the fact that nuclear risks are more likely than others to be considered newsworthy by journalistic standards (Singer and Endreny 1987:10ff, Greenberg et al. 1989a&b) . 13 The present study supports this thesis.
Conclusion
Concerned with media content and media message, this study has demonstrated that considerable attention is paid to a great number of hazards by the newspapers investigated. At first sight, road traffic accidents seem to represent the main risk issue, accounting for about one fifth of the total volume devoted to the twenty different hazard items included in our sample, both in Norway and Sweden. This picture was, however, somewhat modified when we turned to other aspects of media attention than that of number of published stories. The other hazards were to a greater extent treated in other kinds of stories than basic news stories (analyses, commentaries etc.), and these stories, with reference especially to the nuclear items, were in general more voluminous. Altogether, both Norwegian and Swedish newspapers give noticeable attention to the various radiation risks as compared to other risk issues, even taking into consideration that our period includes the ten-year anniversary of the Chernobyl accident Narrowing down the focus to the IoR risks treated in full extent in the present analyses, we have seen that the nuclear issues ranked high in terms of other factors pointing at their prominence as news stories. This is also the case when we use other frequently covered risk issues, air pollution, chemical waste, and radon, as points of references. Moreover, the nuclear stories characterises themselves in the following ways.
• As expected, the Chernobyl risk stories occurred in a focused pattern around April 26 th . The fact that four out of ten Chernobyl items was found in the April 25-27 th period, and seven out of ten occurred in the period five days before -five days after April 26 th give indications that eventual effect studies on public risk perception must be attentive to a very limited time period 14 .
• Nuclear hazards were treated in an overall alarming way both in Norway and Sweden, even if the Swedish newspapers made a clear distinction between domestic and foreign items, treating domestic nuclear power plants and nuclear waste in a much more reassuring way than the other nuclear hazards. Consequences of a risk upon people or the environment, however, in spite of this alarming perspective, were not very prominent in the risk stories. When a story had such a focus it most often referred to effects on human health.
• Comparisons with other risks were rare, practical advice about how to handle the situation seldom was given, and information about a hazard as totally or partially controllable were mentioned in very few stories in the Norwegian newspapers. Measures taken by society in order to prevent the risk from becoming reality were, however, provided in about half of all stories in both countries.
• The journalists themselves and news agencies accounted, however, for about a third of all stories, which means that the newspapers did not stand out as passive mediators of risk information. Authority and expert sources were also given a rather prominent position as risk defin-ers, but the experts did not have as strong a position as one might expect in a field dominated by scientific and technological questions.
This comparison between the coverage of radiation risks in Norwegian and Swedish newspapers has revealed some differences between the two countries, most of them owing to Sweden's status as a nuclear energy nation. One major difference resulting form this contextual difference was the finding that about one third of the IoR risks stories in Sweden primarily concerned domestic nuclear power compared to none in Norway. As some of these stories possibly is a part of the ongoing political debate about phasing out nuclear power in Sweden, it is not easily established to what "other " IoR risk these domestic nuclear power risk stories should be compared. However, if the IoR risk stories in Sweden treating domestic nuclear power are compared to the rest of the Swedish IoR risk stories, they were found more often to be overall reassuring and more often providing comparison with other risks portrayed as larger. It is also noteworthy that the domestic nuclear power stories show a slight peak in coverage exactly in the week of the Chernobyl commemoration date. The Norwegian newspaper coverage of IoR risks more often contained a focus on Military uses of nuclear technology, with a particular weight put on the conditions at the Kola peninsula. However, turning to the explicit Chernobyl risk stories, the similarities are more pronounced than the dissimilarities, and our main conclusion is that the newspapers in the two countries present more or less the same picture as far as risk reporting of the Chernobyl commemoration is concerned.
Media content does not, however, equal media effects. Perception of risk is a psychological and social process, involving other factors than merely informative ones. Theory and research support the existence of media effects on risk perception, but research is less able to discern and measure the factors involved in these processes (af Wåhlberg and Sjöberg 2000), and we know that the media is only one factor among many. The present study has thrown some light on the media's role in the risk communication processes of modern society, but we have obviously not answered the questions of to what extent and in what ways the newspapers may have influenced their readers.
Notes
1. The present article is a further analysis of material previously published in two national reports, one from Sweden (Nilsson et al. 1997a ) and one from Norway (Nilsson et al. 1997b Will and colleagues (1996) that proposed a possible link between bovine spongiform encephalopathy BSE in cattle and what they identified to be a new variant of Creutzfeldt-Jakob disease (nvCJD/vCJD). The disease was initially labelled new variant CJD (nvCJD), and is now known as variant CJD (vCJD). The ramifications of that announcement have been extensive and profound, politically and economically, and have had impact on the general public in the UK and other countries. For instance according to data from the UK Ministry of Agriculture, Fisheries and Food (MAFF), the meat and veal consumption by the UK public sank on average some 16% in the three years after the announcement (data found at: http://www.maff.gov.uk/esg/default. htm). By March 30th 2000 there were 51 confirmed and two probable deaths from vCJD, and 12 still living patients with probable vCJD in the UK (http://www. cjd.ed.ac.uk/). Creutzfeldt-Jakob Disease (CJD) was first described in the 1920s and is one of a group of diseases called transmissible spongiform encephalopathies (TSEs) which can occur in people or animals.
Creutzfeldt-Jakob Disease is the commonest of the human TSEs but it is still rare with an annual incidence across the world of 0.5 to 1.0 cases per million of the population. The diseases have a prolonged incubation period and are characterised by an invariably fatal degeneration of the nervous system. 5. It might possibly have diminished the volume of ionising radiation risk stories, but this is an empirical question that the current paper partly will investigate. 6. Circulation figures and place of publication for each newspaper.
Sweden:
Expressen ( Gaddy and Tanjong (1986) and Freudenburg et al. (1996) . 8. A primary move in this direction is naturally to ensure an acceptable level of knowledge amongst the mediators of risk information. The Norwegian official report written as a response to the Chernobyl accident (NOU 1986:19) , pointed exactly at lack of knowledge amongst journalists as a plausible explanation for the small amount of background information. 9. The dimension of conflict, often linked to that of morals and blame, might be said to represent an important element in the "social dramas" taking place in the media (Hannigan 1995:69; Nelkin 1989:53ff; 1995:62) . 10. At the FOA-55 Behavioural Science Department of the National Defence Research Establishment (=FOA). 11. At KKP Division of Disaster Psychiatry at the University of Oslo. 12. In Norway the fallout situation at the time of Weisaeth's interviews was not at all so established making it impossible to do special sub sampling in affected areas as Mårdberg did in the more affected Gävle region in Sweden. 13. It has been argued that the differences between natural disasters and those of technological origin are less prominent than are their similarities (Quarantelli 1991b) . Thus, it is not necessarily the case that media coverage on nuclear disasters should significantly differ from that on other "low probability high consequence risks". 14. This indicate that one possible weakness in the three wave public survey design in the RISKPERCOM study may be related to the fact that the duration of each wave and the time period between the waves may have been to long. Survey interviews for the possible effects of mass media coverage of the Chernobyl commemoration should probably have occurred in a very condensed manner perhaps starting some 6 days after the commemoration date.
